Voltammetric determination of underivatized oligonucleotides on graphite electrodes based on their oxidation products.
A new electrochemical method to determine underivatized oligonucleotides is developed. The electro-oxidation of the adenine moieties of adsorbed oligonucleotides at elevated potentials on pyrolytic graphite electrodes (PGE) in neutral or alkaline media gives rise to electroactive products strongly adsorbed on the electrode surface. The extent of the redox processes of these products, with formal potential close to 0 V (vs Ag /AgCl) at pH 10, correlates well with the amount of parent oligonucleotide. Various electrochemical techniques have been compared and applied to the detection of specific DNA sequences and synthetic homopolynucleotides. Detection limits of 2 and 10 ng for (dA)20 and a 21-mer sequence of HIV-1, respectively, have been achieved using sample volumes of 10 microL. Moreover, the adsorbed oxidized oligonucleotide shows electrocatalytic activity toward the oxidation of NADH. The capability of the new method to detect DNA hybridization is discussed.